AMERICAN ZOOLOGIST 


A QUARTERLY PUBLICATION OF THE 


AMERICAN SOCIETY OF ZOOLOGISTS 


EpITORIAL BOARD 


Dorotny E. Biss, Department of Living Invertebrates, American Museum of 
Natural History, New York, N. Y. 


NicHotas E. Coiiias, Department of Zoology, University of California, Los 
Angeles, California 


Ernst MAyr, Museum of Comparative Zoology, Harvard University, Cambridge, 
Massachusetts 


Tuomas S. Parsons, Department of Zoology, University of Toronto, Toronto, 
Ontario, Canada 


RONALD R. Nova.es, Department of Biological Sciences, Northwestern Univer- 
sity, Evanston, Illinois 


ARTHUR L. CoLwin, Department of Biology, Queens College, Flushing, Long 
Island, New York 


CHARLOTTE P. MANGUM, Department of Biology, College of William and Mary, 
Williamsburg, Virginia 

RicHARD WikGERT, Department of Zoology, University of Georgia, Athens, Geor- 
gia 

JosepH T. BAGNARA, Department of Biological Sciences, University of Arizona, 
Tucson, Arizona, Managing Editor 


Volume 12, 1972 


Printed by 
‘Thomas J. Griffiths Sons, Inc. 
104 Liberty Street 
Utica, New York 13503 


ass, 
| 
wet 
a 
i 
is 
= 
4 
: 
i 
= 
= 
? 
3 


Statement of Ownership, Management and Circulation required by the 
Act of August 12, 1970; Section 3685, Title 39, United States Code; of 


THE AMERICAN ZOOLOGIST 


Published quarterly (February, May, August, November) by the 
American Society of Zoologists, Business Office, Box 2739, California 
Lutheran College, ‘Thousand Oaks, California 91360. Managing Editor: 
Joseph ‘T. Bagnara, Department of Biological Sciences, University of 
Arizona, ‘Tucson, Arizona 85721. 


Owned by the American Society of Zoologists (a non-profit organiza- 
tion). Known bond-holders, mortgagees, and other security holders own- 
ing or holding 1 per cent or more of total amount of bonds, mortgages, 
and other securities: None. 


The purpose, function, and non-profit status of this organization and 
the exempt status for Federal income tax purposes have not changed 
during the preceding 12 months. 

Total no. copies printed, average no. copies each issue during pre- 
ceding 12 months: 5800; single issue nearest to filing date: 5800. Paid 
circulation (a) sales through dealers and carriers, street vendors and 
counter sales, average no. copies each issue during preceding 12 months: 
(0); single issue nearest to filing date: 0. (b) Mail subscriptions, average 
no. copies each issue during preceding 12 months: 5111; single issue 
nearest to filing date: 4974. Free distribution, average no. copies each 
issue during preceding 12 months: 10; single issue nearest to filing date: 
10. Total no. of copies distributed, average no copies each issue during 
preceding 12 months: 5121; single issue nearest to filing date: 4984. 


Joseph T. Bagnara, Managing Editor 


NOTICE 


In order to further increase the useful- more symposia, especially for those that 
ness of material published in the American are of broad interest. At present bound re- 
Zoologist, a policy of binding together ar- prints are available for the following sym- 
ticles from certain specific symposia or re- posia: 
fresher courses is being initiated. In this 
way, groups of articles dealing with the Immunology of the Amphibia 


same subject can be made available in a 
convenient form that is useful for teaching 
or reference. Because only a segment of an 
issue of the American Zoologist is being 
reprinted, these bound collections of ar- 
ticles can be sold at a price considerably 
lower than that of an entire issue. If 
enough interest is shown in these collected 
papers, we shall continue this policy for 


ii 


(American Zoologist, May 1971) $2.00 
The Vertebrate Integument 
(American Zoologist, February 
Orders should be placed with: 
American Society of Zoologists 
Mrs. Mary A. Wiley, Business Manager 
Box 2739, California Lutheran College 
Thousand Oaks, California 91360 


eee: 
ae 
ee 
om 
= 
: 
bed 
| 
ae 
“a 


AMERICAN ZOOLOGIST VOLUME 12 


CONTENTS q 
No. 1 FEBRUARY 1972 
AMERICAN SOCIETY OF ZOOLOGISTS 


Minutes of Annual Business Meeting 1971 en 
PRESIDENTIAL ADDRESS 
ARTHUR D, HAsier A zoologist’s responsibility to our living environ- 
THE VERTEBRATE INTEGUMENT 
B. ALLEN FLAXMAN Cell differentiation and its control in the - 
vertebrate epidermis ............ 
MELVIN L, Moss The vertebrate dermis and the integumental : 
WALTER C. QUEVEDO Epidermal melanin units: Melanocyte- 
keratinocyte interactions ........ 
D. Tayior AND Dermal chromatophores .... . 43 
JosEPH T. BAGNARA 
Mac E. Haptey Functional significance of vertebrate 
integumental pigmentation ..... 63 
JoHN K. Linc Adaptive functions of vertebrate molting 
Wicsur B. Quay Integument and the environment: Glandular 4 
composition, function, and evolution ....... 
WitiiAM MontTaGNa The skin of nonhuman primates ............ .. 109 
Epwarp J. KoLLar The development of the integument: Spatial ; 
temporal, and phylogenetic factors ............. 125 
Tuomas S, Arcyris Chalones and the control of normal regenerative, 
and neoplastic growth of the skin .............. 137 
RicHaArp J. Goss AND Tissue interactions in the regeneration of 
Pau F. A. Maperson When? Why? and How?: Some speculations on the 
evolution of the vertebrate integument . rr 


iil 


: 
: 
d 


CONTENTS 
No. 2. MAY 1972 
MALAHAT CONFERENCE: A CONFERENCE DEDICATED 


TO EMIL WITSCHI 


In honor of Emil Witschi 


Roy O. Greep 
DorotHy PRICE 


Mammalian conception, sex differentiation, 
and hermaphroditism as viewed in 


historical perspective .................. . 
Donatp C. JOHNSON Sexual differentiation of gonadotropin patterns 193 
GIOVANNI CHIEFFI Comparative endocrinology of the vertebrate 


DONNA GoRECKI AND Sex chromatin frequency in the avian amnion 213 
L. V. 


COMPARATIVE ASPECTS OF OVARIAN FUNCTION 
AND CONTROL 


Control of ovarian function in domestic 


WILLIAM HANSEL AND 


Davin T. ARMSTRONG AND Role of luteinizing hormone in regulation 
Apert H. MEIER AND Temporal organization in avian reproduction 257 
Rosert MacGrecor, III 
IAN P. CALLArRD, The control of the reptilian gonad ....... . 23 
STEPHEN W. C. CHAN, AND 
Marie ANDERSON Potts 
Martin R. RepsHAw The hormonal control of the amphibian 


Rupo_r REINBOTH Hormonal control of the teleost ovary 


J. M. Dopp Ovarian control in cyclostomes 
and elasmobranchs ........ 


ARTHROPOD MOLTING 


Daviv SHAW KING Ecdysone metabolism in insects . .......... 343 

Tuomas A, GoreLL, Studies on hormone recognition by nae 
LAWRENCE I. GILBERT, AND and target tissues ..................... 347 
JouHN B. 

Mary Atice McWuINNIE, Crustecdysone mediated changes in crayfish | 357 


J. KirncHENBERG, 
RaAyMonpD J. URBANSKI, AND 
JosEPH E. SCHWARZ 


J. Ross STEVENSON Changing activities of the crustacean epidermis 
during the molting cycle ................ 373 


Wa ter E. BoLLENBACHER, 
Davin W. Borst, AND Endocrine regulation of lipid synthesis 


JoHN D. O’CoNNorR in decapod crustaceans... 


iv 


‘ie. 
‘ 
175 
325 


CONTENTS 


No. 3 AUGUST 1972 


AMERICAN SOCIETY OF ZOOLOGISTS 


Summer Meeting, with the American Institute of Biological Sciences, 
University of Minnesota, Minneapolis, Minnesota, August 27— 


Septem ber 1, 1972 


Summer Meeting, Division of Comparative 


with the American Physiological Society, 


Pennsyly ania State 


University, University Park, Pennsylvania, August 27— 


September 1, 1972 


INVERTEBRATE BEHAVIOR 


Howarp Toporr 


Ernst J. KULLMANN 


GerpD KNERER AND 


Cart Atwoop 


Ernst J. KULLMANN 
J. Bere, Jr. 


Peter N. Wirt, 
JOHN O. RAWLINGS, AND 
CHARLES F. REED 


WiLuiaAmM C. CorNING AND 
Rosert LAHUE 


Tuomas M. ALLoway 


ALBERT D. CARLSON AND 
JONATHAN CopELAND 


ALAN GELPERIN 


JOHN PALKA 


Paut DowNey AND 
BeHRUS JAHAN-PARWAR 


IRVING KUPFERMAN 


RicHarp E, CoGGESHALL 


BEHRUS JAHAN-PARWAR 


ALFRED FINCK 
JupitH Myers 


Murray S. BLUM AND 
JOHN M. Branp 


Neat A. WEBER 
ALastTaiR M. Stuart 


Theoretical issues concerning the evolution and 
development of behavior in social insects 

The convergent development of orb-webs in 
cribellate and ecribellate spiders 

Evolutionary trends in the subsocial sawflies 
belonging to the Neodiprion abietis complex 
(Hymenoptera: Tenthredenoidea) . 

Evolution of social behavior in spiders jy 
Eresidea and Theridiidae) 

Ontogeny of the behavior of Strombus maculatus 
(Gastropoda: Strombidae) 

Ontogeny of web-building behavior in two 
orb-weaving spiders 


Invertebrate strategies in ee learning 


Retention of learning nasi metamorphosis 
in the grain beetle (Tenebrio molitor) 

Photic inhibition of brain stimulated firefly 
flashes 

Neural control systems underlying insect 
feeding behavior 


Moving movement detectors ...... 
Cooling as reinforcing stimulus in Aplysia .. 


Studies on the neurosecretory control of egg 
laying in Aplysia 
The muscle cells of the follicle of the ovotestis 
in Aplysia as the probable target organ for 
bag cell extract ...... 
Behavioral and electrophysiological studies 

on chemoreception in Aplysia 


Vibration sensitivity in an orb-weaver .. 


Pheromones and courtship behavior in butterflies 


Social insect pheromones: Their chemistry and 
function 


The fungus-culturing behavior of ants 


Behavioral regulatory mechanisms in the social 
homeostasis of termites (Isoptera) 


Vv 


385 


395 


407 


7 
= 
: 
7 
419 
427 
445 4 
455 
4 
4 
513 
4 
a 
<4 
a 
: 
553 
7 
‘ 


CONTENTS 
AMERICAN SOCIETY OF ZOOLOGISTS 
No. 4 NOVEMBER 1972 


Sixty-ninth Annual Meeting, with the American 


Association for the Advancement of Science, Washington, D. C. 


December 26-31, 1972 


Synopsis of Program 
Program 
Abstracts 


Index of Authors ... 


PRESIDENTIAL ADDRESS 


JOHN O. Cor.iss The ciliate Protozoa and other organisms: Some un- 
resolved questions of major phylogenetic signifi- 


Index for Volume 12 


4 
599 
Wey 
H 
Vil 
eae 


INDEX TO VOLUME 12 


This index covers only the major papers, their authors, and principal head- 
ings. It does not include the abstracts. For the latter there are separate indices 
to authors on pages 733-737. If one wishes to locate an abstract, author un- 
known, or search for a subject, the synopsis of program on pages 597-598 will 
prove useful in locating appropriate sections of the program. Titles and authors, 
pages 599-639 will then lead to the abstract desired. Minutes of business meet- 
ings, officers, and reports are entered only under American Society of Zoologists. 


Abstracts, see note above. 

index of authors, annual December meeting, 733. 

index of authors, summer meeting at Minneapolis, 
Minn., xliv 

index of authors, summer meeting at University 
Park, Pennsylvania, xliv 

of annual December meeting, 641-732. 

of summer meeting at Minneapolis, Minnesota, 
xVii 

of summer meeting at University Park, Pennsyl- 
vania, xvii 

AttowAy, Tuomas M., Retention of learning 
through metamorphosis in the grain beetle 
(Tenebrio molitor), 471. 

American Society of Zoologists, 

Committees, 1 

Constitution and bylaws, 2 

Divisional Officers, 2 

Financial Statement, 8 

Minu‘*s of Annual Business Meeting, 6 

Officers for 1972, 1 

Program of Meetings, 69th annual, 599-639. 

Summer meeting at Minneapolis, Minnesota, 
iii-ix. 

Summer meeting at University Park, Pennsylvania, 
xii-xvi. 

American Zoologist 

Directions for authors, cover 2 

Editorial Board, cover 2 

Statement of ownership, ii 

Subscriptions, cover 2 

Arcyris, THOMAS S., Chalones and the control of 
normal, regenerative, and neoplastic growth 
of the skin, 137. 

ARMSTRONG, DAvip T., and THomaAs G. KENNEDY, 
Role of luteinizing hormone in regulation of 
the rat estrous cycle, 245. 

Arthropod molting, 343-383. 

crustacean epidermis, 373. 
crustecdysone action, 357. 
ecdysone metabolism, 343. 
hormone recognition, 347. 
lipid synthesis in decapod crustaceans, 381. 

BerG, Cart J., JR., Ontogeny of the behavior of 
Strombus maculatus (Gastropoda: Strom- 
bidae), 427. 

Bium, Murray S., and JoHN M. Branp, Social in- 
sect pheromones: Their chemistry and func- 
tion, 553. 

BOLLENBACHER, WALTER E., Davin) Borst, 
and foun D. O’Connor, Endocrine regula- 
tion of lipid synthesis in decapod crustaceans, 
381. 

CALLARD, IAN P., STEPHEN W. C. CHAN, and MARIE 
ANDERSON Ports, The control of the reptilian 
gonad, 273. 

Cartson, ALBERT D., and JONATHAN COPELAND, 


755 


Photic inhibition of brain stimulated firefly 
flashes, 479. 

CuierFt, GlovANNI, Comparative endocrinology of 
the vertebrate testis, 207. 

CocGEsSHALL, RIcHARD E., The muscle cells of the 
follicle of the ovotestis in Aplysia as the 
probable target organ for bag cell extract, 521. 

Comparative aspects of ovarian function and con- 
trol, 225-340. 

amphibian ovary, 289. 

avian reproduction, 257. 

cyclostomes and elasmobranchs, 325. 
domestic animals, 225. 

luteinizing hormone in rat estrous cycle, 245. 
reptilian gonad, 273. 

teleost ovary, 307. 

Coruiss, JOHN O., The ciliate Protozoa and other 
organisms: Some unresolved questions of 
major phylogenetic significance, 739. 

Corninc, WILLIAM C., and Ropert LAnueE, Inverte- 
brate strategies in comparative learning 
studies, 455. 

Dedication of May issue, 174. 

Dopp, J. M., Ovarian control in cyclostomes and 
elasmobranchs, 325. 

Downey, PAuL, and BEHRUS JAHAN-PARWAR, Cooling 
as reinforcing stimulus in Aplysia, 507. 
Finck, ALFrrp, Vibration sensitivity in orb- 

weaver, 539. 

FLAXMAN, B. ALLEN, Cell differentiation and its con- 
trol in the vertebrate epidermis, 13. 

GELPERIN, ALAN, Neural control systems underlying 
insect feeding behavior, 489. 

GorEcKI, DONNA, and L. V. Dom, Sex chromatin 
frequency in the avian amnion, 213. 

Gore._, THOMAS A., LAWRENCE I. GILBERT, and JOHN 
B. SIDDALL, Studies on hormone recognition 
by arthropod target tissues, 347. 

Goss, RicHARD J., and L. NicHots GrimrFs, Tissue 
interactions in the regeneration of rabbit ear 
holes, 151. 

Greer, Roy O., In honor of Emil Witschi, 175. 
Haptey, Mac E., Functional significance of verte- 
brate integumental pigmentation, 63. 
HANSEL, WILLIAM, and S. E. ECHTERNKAMP, Control 

of ovarian function in domestic animals, 225. 

Haster, ARTHUR D., A zoologist’s responsibility to 
our living environment, 9. 

Invertebrate behavior, 385-594. 

behavior in social insects, 385. 

behavior of Strombus maculatus, 427. 
chemoreception in Aplysia, 525. 

convergent development of orb-webs, 395. 
cooling as reinforcing stimulus in Aplysia, 507. 
fungus-culturing behavior of ants, 577. 

insect feeding behavior, 489. 

invertebrate learning, 455. 


: 
1 
q 
= 
= 
| 
‘ 2 
5 


756 


learning and metamorphosis, 471. 
moving movement detectors, 497. 
neurosecretory control in Aplysia, 513. 
ovotestis in Aplysia and bag cell extract, 521. 
pheromones and butterfly courtship, 545. 
photo inhibition, 479. 

social behavior in spiders, 419. 

social homeostasis of termites, 589. 

social insect pheromones, 553. 

subsocial sawflies, 407. 

vibration sensitivity in an orb-weaver, 539. 
web-building behavior, 445. 

J\HAN-PARWAR, Benrus, Behavioral electro- 
physiological studies on chemoreception in 
Aplysia, 525. 

Jounson, Donarp C., Sexual differentiation of gon- 

, adotropin patterns, 193. 

KiInc, Davin Suaw, Ecdysone metabolism in insects, 

KNerer, Gero, and Cart Epmunp Atwoop, Evolu- 
tionary trends in the subsocial sawflies be- 
longing to the Neodiprion abietis complex 
(Hymenoptera: Tenthredenoidea), 407. 

Epwarp J., The development of the in- 
tegument: Spatial, temporal, and phylogenetic 
factors, 125. 

KULLMANN, Ernst J., The convergent development 
of orb-webs in cribellate ecribellate 
spiders, 395. 

KULLMANN, Ernst J., Evolution of social behavior 
in spiders (Araneae; Eresidea and Theri- 
diidae) , 419. 

KurFeERMAN, IRVING, Studies on the neurosecretory 
control of egg laving in 4 plysia, 513. 

Linc, Joun K., Adaptive functions of vertebrate 
molting cycles, 77. 

Maperson, PAut F. A., When? Why? and How?: 
Some speculations on the evolution of the 
vertebrate integument, 159. 

Malahat conference, 175-221. 

endocrinology of the testis, 207. 
gonadotropin patterns, 193. 
historical perspective, 179. 

in honor of Emil Witschi, 175. 
sex chromatin, 213. 

MecWuinnie, Mary Atice, RALPH J. KIRCHENBERG, 
RAYMOND J. URBANSKI, and JoserH EF. 


Scuwarz, Crustecdysone mediated changes in 
crayfish, 357. 

H., and Ropserr MaAcGREcor, I, 
Temporal organization in avian reproduction, 


257. 


INDEX TO VOLUME 12 


MOonTAGNA, WILLIAM, The skin of nonhuman pri- 
mates, 109. 

Moss, MELVIN L., The vertebrate dermis and the 
integumental skeleton, 27. 

Myers, JupirH, Pheromones and courtship behavior 
in butterflies, 545. 

PALKA, JOHN, Moving movement detectors, 497. 

Price, DorotHy, Mammalian conception, sex difter- 
entiation, and hermaphroditism as viewed in 
historical perspective, 179. 

Quay, WILBUR B., Integument and the environment: 
Glandular composition, function, and evolu- 
tion, 95. 

Qvuevepo, WALTER C., Epidermal melanin units: 
Melanocyte keratinocyte interactions, 35. 
REDSHAW, MARTIN R., Hormonal control of the 

amphibian ovary, 289. 

ReINsotH, RupoLr, Hormonal control of the teleost 
ovary, 307. 

STEVENSON, J. Ross, 
crustacean 
cycle, 375. 

Stuart, ALAsTAIR M., Behavioral regulatory mech- 
anisms in the social homeostasis of termites 
(Isoptera), 589. 

TAytor, Joun D., and Josern T. BAGNARA, Dermal 
chromatophores, 43. 

‘Tovorr, Howarp, Theoretical issues concerning the 
evolution and development of behavior in 
social insects, 385. 

Vertebrate integument, 12-171. 

cell communication, 21. 

chalones and growth, 137. 

dermal chromatophores, 43. 

development of the integument, 125. 

differentiation of vertebrate epidermis, 13. 

epidermal melanin units, 35. 

epithelial-mesenchymal interactions, 19, 125, 154. 

function of vertebrate pigmentation, 63. 

glandular composition, function, and evolution, 
95. 

molting, 77 

nonhuman primates, 109. 

speculations on evolution, 159. 

tissue interactions in regeneration, 151. 

vertebrate dermis, 27. 

Weser, NEAL A., The fungus-culturing behavior 
of ants, 577. 

Wirr, N., JouN O. RAWLINGS, and CHARLES 
F. Reep, Ontogeny of web-building behavior 
in two orb-weaving spiders, 445. 


Changing activities of the 
epidermis during the molting 


- 
ES 
‘ 
> 
q 
3 


| | 
| 
| 
i 
bs 


it. 


